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nuts, over which he places a clay cone hav-
ing a small opening at the top through which
the smoke escapes. He dips a wooden paddle
into the latex and holds it in the smoke
until the water is evaporated, leaving a thin
coating of rubber. The paddle is again and
again dipped into the latex and held in the
smoke until a ball of rubber so large that
it cannot be handled is formed. This ball,
called a biscuit, is then cut open on one side,
and the paddle is taken out. The biscuit is
the form in which the crude rubber is placed
on the market.
Other sources of rubber are the castilloa
tree, also found in South America, the rubber
trees and vines of the Congo region in Africa,
and the guayule plant, a shrub that grows in
Northern Mexico, some parts of Texas and in
Arizona, where large plantations are under
successful cultivation. Rubber is obtained
from the guayule by grinding the plant, and
then subjecting the material to a number of
processes.
Rubber Manufacture. When the crude
rubber reaches the factory it is run through
a washing machine, consisting of a pair of
toothed rollers over which water is flowing.
The rollers break the rubber up into rough
strips, and the water removes dirt and other
impurities. The strips of rubber are dried
and sent to the mixers, where sulphur and
various other substances are mixed with it,
to prepare it for the purposes for which it is
to be used. Sulphur is the most universally
used of all compounds; some of the other
substances commonly employed are aluminite,
asbestos, zinc oxide, white lead, whiting, china
clay, mica and talc. It is at this stage of the
manufacture that old rubber reclaimed from
overshoes and other discarded rubber articles,
is used. Prom the mixing machine the rubber
goes to calenders, or rollers, from which it
comes in sheets ready for use.
At no stage of the process is rubber melted.
It may be warmed at times, but molded solid
rubber goods are pressed into molds, not
poured in. For rubber shoes, clothing, belt-
ing, hose, tires, etc., the rubber is combined
with duck or some other strong fabric. This
is done by laying a sheet of rubber on the
fabric and pressing the two together between
heavy rollers. Cloth for mackintoshes is pre-
pared by laying a thin sheet of rubber be-
tween two layers of cloth and pressing them
together. Tubing is made by pressing soft
rubber through a mold. Rubber bands sold
 by stationers are cut from pure rubber hose.
Vulcanizing. Previous to 1839, rubber was
considered of little commercial value, be-
cause no method of preparing it for practical
use had been discovered, and all articles made
from it were sticky in warm weather, and
hard and brittle in cold weather. In 1839
Charles Goodyear, an American, discovered
the process upon which the modern rubber in-
dustry largely depends. Goodyear found that
by mixing sulphur with rubber and heating
it its objectionable features were removed.
The process is known as vulcanizing, because
Vulcan was the ancients' god of fire. The
term is now commonly applied to the process
of repairing punctures in automobile tires.
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Commercial Importance. If we were to
enumerate all the articles made of rubber
or those into whose manufacture rubber en-
ters, the list would be long. Without rubber,
we could not have telephones, bicycles or
automobiles as they are now made. Nearly
all machines and appliances operated by elec-
tricity have some parts made of rubber. Then
there are hundreds of small articles, such as
combs, hot water bottles, knife handles, but-
tons, etc., that are so common that we never
think of the material which enters into their
manufacture.
The rubber industry was first developed
in the United States, and that country still
maintains its supremacy. Akron, Ohio, is
the largest rubber manufacturing center in
the world, and it uses nearly one-fourth of
the world's supply of crude rubber. Most of
the rubber for American manufactures comes
from Brazil, Central America, Dutch East
Indies, and Mexico. Africa and Ceylon sup-
ply most of the European mills. The demand
for crude rubber has grown so rapidly that
plantations in Brazil, Mexico, Ceylon and
other countries are expanding. A million
acres in Liberia are being developed as a
plantation by an American tire manufacturer,
but only 150,000 acres are yet planted to rub-
ber trees.
History. The Spaniards who followed
Columbus to Central America found that the
Indians played with balls made from the juice
of a tree. These balls were objects of curios-
ity, because, when they hit a hard object,
they would rebound. Without doubt these
were rubber balls. Probably the Indians had
known of this substance for centuries, but
they never made practical use of it. They

